SUMMARY Thirty-two patients with lobar hematoma were encountered during a period of six and a half years. Of these patients, 13 had arterial hypertension, 7 had other etiologies, and the remaining 12 were without apparent etiology. In 5 of these patients, cryptic angiomas were suspected from angiograms and CT scans. In one young patient, there was a later recurrence of hemorrhage that resulted in death. Our experience in this series and a review of the literature have led us to conclude that, in young normotensive patients with lobar hematoma, surgical intervention may be a reasonable consideration so that evacuation of the hematoma may be accomplished and a detailed search for small angiomatous malformations may be carried out with a view to preventing recurrences. 
Results

Etiology
The causes of hemorrhages are summarized in table 2. The presence of vascular malformations was confirmed in 7 patients (22%). Five had AVM, confirmed by typical angiographic findings and/or operation. One patient had cavernous angioma, as verified by histo- fig. 1) , and the remaining patient had Moyamoya disease with typical angiographic findings. Arterial hypertension appeared to be one of the possible etiologic factors in 13 patients (41%). In all, hypertension was mild in degree. Most patients with vascular anomalies were young (mean age, 30 years), whereas hypertensive patients were older (mean age, 62 years). No apparent etiology was found in the remaining 12. In 5 of this group, evacuation of the hematoma was carried out, but no histological clues were obtained in regard to the etiology. However, the presence of small angiomatous malformations (SAM) was suspected in five from CT scans and/or angiograms ( fig. 2-6 ). 
FIGURE 2. Forty-seven-year-old man with Wernicke's aphasia. Larger hematoma occurred in the same area at re-bleeding five months later (left). Angiogram showed a network of fine vessels at the trifurcation of the middle cerebral artery (right).
Location and Size of Hematoma
Hematomas were located in the frontal of frontoparietal region in 6 patients, the temporal or temporoparietal region in 16, the parietal region in 3 and the occipital region in 4. Multiple hemorrhages were present in 3 patients. The size of hematoma was classified to a small (less than 2 cm), medium (2 to 4.5 cm), or large (over 4.5 cm) according to the greatest diameter in CT scans. Hematomas were large in 11 patients, medium in 20 and small in one. No significant differences were present between a hypertensive and non-hypertensive group in regard to the location and size of hematoma.
Clinical Features
The onset of stroke was sudden in 31 patients and uncertain in the remaining one. Headache at onset was noted in 22 patients (69%). Seizures were present in 3. Neurological findings on admission depended on the location of hematoma. Of 11 with a left temporal or temporoparietal hematoma, 7 showed Wernicke's aphasia, one conduction aphasia and 2 global aphasia. Patients with a right temporal or occipital lobe hematoma presented only variable degrees of visual field defects without aphasia. Three of 6 patients with a frontal or frontoparietal lobe hematoma presented transient apathetic or bizarre behavior.
Three patients died during the period of hospital stay. Two of 32 patients were comatose on admission and both died. Another with medium sized hematoma died of an intercurrent disorder of status asthmaticus one month after admission. Four were stuporous, 13 were lethargic, and the remaining 13 were alert. Surgical evaluation was carried out in 13 patients. Only one of them, a 21-year-old woman with a large right parietal hematoma and ventricular extension, died. Of 21 patients with a small or medium-sized hematoma, 19 survived. In 4 of them, surgical intervention was undertaken. Of 11 patients with a large hematoma, 10 survived and 9 had surgical evacuation. Ventricular extension was noted in 5, and 2 of these patients died, whereas all without ventricular extension survived (table 3) .
Long-term Follow-up
Recent information on the clinical status was obtained for all the patients studied. The mean follow-up r period after discharge was 42 ± 18 months (14 to 78 months) in the surviving patients. Four patients were found to be dead and 25 surviving; 2 died of pneumonia in other hospitals and one of trahstentorial herniation at recurrence. The cause of death in the fourth patient was unknown. Thirteen recovered completely, and 12 left with mild to moderate disabilities (7 with hemiparesis, 3 with visual field defect and two with Wernicke's aphasia). Twenty-three are independently ambulatory, two need a walking stick and none are confined to a wheelchair or bed-ridden. Twelve have returned to their previous jobs. After the initial discharge 4 had recurrence of ICH and 2 cerebral infarction. One of 2 patients with different sites of recurrence, a hypertensive 66-year-old woman with an initial temporoparietal hemorrhage, had a thalamic hemorrhage 32 months later. She died of pneumonia in another hospital 4 months later. The other living patient, a 61-year-old man with an initial right temporoparietal hematoma due to A VM, had two episodes of a left parietal hematoma 28 months later and a right frontal hematoma further 6 months later, which presented as only an avascular mass in the second and third angiogram. The two relatively young patients had a recurrent hematoma in the same area. In one with SAM, which was confirmed at operation and by histological examination of the surgical specimen ( fig. 7) , his language comprehension is moderately worse presently than it was after the previous episode. The other 47-year-old man developed a large temporal hematoma with ventricular extension, resulting in death 7 days after re-admission ( fig. 2) . Autopsy was not obtained.
Discussion
Lobar hemorrhage accounts for 15 to 34% of nontraumatic and non-aneurysmal ICH.
2 " 6 Its frequency is next to that of putaminal hemorrhage.
There are several clinical characteristics distinct from other types of ICH, mainly stemming from preferential involvement of the temporoparietal area. 1 2 - 7 -8 As clinical presentations, Wernicke's aphasia and visual field defects are frequent and a severe hemiparesis or consciousness disturbance is rather rare. Eightyeight percent of our patients either recovered completely or had been left with only mild disability. In other reports, mortality rate is also relatively low, ranging from 12 to 32%' 2 9 in contrast to that of 32 to 38% in putaminal hemorrhage. l0~12 Kase et al 2 reported the incidence of seizure at onset as 23%, stating as one of the characteristic clinical features of lobar ICH. However, the incidence of seizure was only 9% in our series, and it was nonexistent in the series of Ropper 
FIGURE 7. Forty-three-year-old man with Wernicke's aphasia. Larger hematoma occurred 62 months later in the same region (left) and the second angiogram showed early venous filling (arrow) (right upper). Histological examination revealed arteriovenous malformation (right lower). (Masson-trichrome, X20).
V,. According to Ropper and Davis, 1 only eight (31%) of 26 patients had chronic hypertension, eight had other causes and the remaining ten was not apparent in the etiology. In our series, 13 patients (41%) had arterial hypertension, and 7 (22%) showed definite vascular anomalies. In 12 (38%), the cause was not apparent. These 12 patients have various characteristics. First, they could be classified into two age groups: the older group consists of 4 patients (mean age: 66 years) and the younger of 8 patients (mean age: 30 years). The second feature is the presence of multiple simultaneous cerebral hemorrhages in two of the older group, but in none of the younger. The cause of such multiple hemorrhages may be amyloid angiopathy. 13 Unfortunately, pathological confirmation on this matter was not obtained in any of our three patients with multiple hemorrhages, since one of them died in another hospital and two others were not operated upon. On the other hand, based on the findings of CT scans and angiograms, SAM appeared to be a good possibility in 4 of the younger group but in only one of the older ( fig. 2-6 ).
The association of SAM with ICH in young patients has become widely recognized since the report of Margolis et al, 14 who demonstrated SAM after a careful search in the walls of hematomas in four young fatalities with spontaneous hemorrhage. Subsequently, Crawford and Russel" proposed the name "cryptic angioma" for this group of ICH. Since then, cryptic angiomas or SAMs have received great attention as one of the possible etiologies of the spontaneous ICHs in young people. Pathologically, SAMs are classified into AVM, cavernous angioma, venous angioma and capillary telangiectasis.
16 l7 Unfortunately, most are occult or invisible angiographically, possibly due to compression from an adjacent hematoma or thrombosis of vascular malformations. Occasionally, only subtle changes can be seen such as plexiform fine vessels ( fig. 2), capillary blush (fig. 3) , prolonged small arterial opacification ( fig. 4), venous pooling (fig. 5) 21 " 23 In one of our patients, the 2nd angiography permitted visualization of early venous opacification, suggesting of vascular malformation, at recurrence of the hematoma. Consequently, this patient was operated on and the diagnosis of SAM was histologically confirmed (fig. 7) .
In the previous reports, 8 to 43% of angiographically occult lobar ICH has been proven to harbor SAM in the surgically resected materials. 24 " 27 It is also conceivable that difficulty in obtaining pertinent tissue materials for the diagnosis may occur even during operation, possibly with unintentional, accidental damage to a fine angiomatous lesion.
CT examination may sometimes provide a clue to suspect SAM if a small round area of contrast enhancement is demonstrated in the surrounding portion of the resolving hematoma ( fig. 6 ) . 2 8 N The treatment of lobar ICH is still controversial. 30 In most patients, spontaneous resolution of hematomas appears to follow as a natural course with relatively benign residual neurologic deficits. However, surgical evacuation of hematomas may be life-saving in patients with large hematomas. In our series, hematoma size is closely related to the consciousness level of the patients. Nine of 11 with large hematomas showed rapid deterioration of consciousness after admission, leading to surgical evacuation which was successful except for one fatal outcome. Therefore, hematoma size or consciousness level is one crucial point in making the treatment decision. One unsolved problem is the occurrence of re-bleeding, possibly from unnoticed SAM in young patients (table 4) . Recurrent ICH occurred in the same area in 2 patients belonging to the young group of unknown cause. One died and the other turned out to have SAM angiographically and histologically.
Our experience is still limited and definitive therapeutic conclusions should be deferred until more experience has been accumulated. However, our experience leads to the question being raised that in young normotensive patients with an accessible hematoma, surgery may be advisable to prevent recurrent bleeding from a possible cryptic angioma.
